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@ Polyamlde resin dispersions and method for the manufacture thereof. 

(g) A method Is provided for the preparation of stable aqueous 
dispersions of non-soK/ated, un-neutraltzed, low amine, low 
acid number polymerized fatty acid polyamlde resins. Molten 
resin is blended with a p>redetermined amount of water at a 
temperature above the melting point of the poiyamlde resin in 
the presence of a catlonic surfactant which Is the salt of the 
amine of the formula: 



particles to form stable aqueous dispersions, which are 
especially useful for hot melted adhesive applications, when 
utilized in coatings, inlcs, and the (Ike. 
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wherein R represents an alkyi having 16-20 carbon atoms and 
ni and n2 are the same or different and each represents a whole 
number from 1-3 and na is 0 or 1 . is included in the mixture. The 
resulting mixture is then subjected to sufficient comminuting 
forces to form an emulsion in which droplets of the polyamlde 
resin have a volume average size distribution of about 20 
microns or less in diameter and preferably 5 microns or less. 
The resulting emulsion is then cooled to a temperature below 
the melting point of the polyamlde resin causing the emulsified 
droplets of the polyamlde resin to solidify as finely divided 
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Description 

POLYAMIDE RESIN DISPERSIONS AND METHOD FOR THE MANUFACTURE THEREOF 

This invention relates to aqueous dispersions of polyamide resins and more particularly is concerned with 
stable aqueous dispersions of non-solvated.un-neutrallzed low acid. low amine number, polymerized fatty acid 
5 polyamide resins and the method for the manufacture thereof. 

Background of the Invention: 

Polyamide resins are a well known class of resins as Is the general method for their preparation. Polyamtele 
resins are typically manufactured by reacting a di- or polyfunctfonal amine with a dl- or polyfunctlonal acid. 

10 Most of the diacids and diamines which are commonly employed to form polyamide resins which are 
essentially linear. The physical properties of the polyamide resins will vary considerably depending upon the 
particular starting reactants used to form the polyamide resin. Polyamide resins which are prepared from 
relatively short chain diacids and diamines having, for example, 6-10 oarbon atoms will tend to be relatively 
crystalline and have excellent fiber forming properties. These types of polyamide resins are typically referred to 

15 as nylons. 

Polyamide resins are also prepared from relatively long chain polyfunctlonal acids and diamines. A 
particularly important class of polyamide resins of this type are referred to as polymerized fatty acid polyarpide 
resins. The polyfunctlonal acids used In the preparation of the polymerized fatty acid polyamide resins are 
derived from higher unsaturated fatty acids by polymerization. In the polymerization process, fatty acids having 

20 double bond functionalities combine to produce a mixture of higher polymeric acids. The polymerized fatty 
acid polyamide resins are typically prepared by reacting one or more suitable diamines, most commonly 
relatively short chain diamines, with the polymerized fatty acid. Often another diacid isreacted to increase the 
softening point or otherproperties. The polymerized fatty acid polyamide resins which are obtained tend to be 
more amorphous than the nylon type of polyamides resins and are generally more flexible. The differences in 

^ the physical properties of the polymerized fatty acid polyamide resins as compared to the nylon type of 
polyamide resins are considered to be related to the long chain length of the polymerized fatty acid 
component. 

The polymerized fatty acid polyamide resins are widely used In a virlety of Industrial applications. 
Polymerized fatty acid polyamides are especially useful as hot melt adheslves and for forming water and 

50 solvent resistant coatings on substrates such as paper. An Important related use of polymerized fatty acid 
polyamide resins is as binders in printing inks and the like where the excellent film toughness, flexibility and 
adhesion are all important properties. 

One of the problems encountered with the polyamide resins and particularly the polymeric fatty acfd 
polyamides is concerned with the methods used to apply the polyamide resins to substrates. One method 

35 which has been suggested is to heat the polyamide resins above their melting point and then to apply the 
molten resin to the substrate. This has certain inherent problems in that polyamide resins typically have high 
melting points, which often are higher than the deformation temperatures of the substrates on which it Is 
desired to apply the molten polyamide resin. The hot melt method accordingly can only be used in certain 
limited applications and even these applications require relatively expensive application equipment. The use of 

40 molten polyamide resins is not practical in many common applications as, for example, in printing. Another 
example of where it is impractical to use molten polyamide resins is when the polyamide resin Is intended to be 
applied as a latent hot melt layer to be activated at a later time. An example of this type of application is where 
the polyamide resin is desired to be applied to a textile interliner so that after the garment is completely 
assembled the hot melt adhesive can be activated to hold the assembled parts of the garment in position. 

45 It was recognized in the art that certain of the problems associated with the polyamide resins could be 
solved If the polyamides could be applied at ambient temperatures from a solution or a dispersion. 
Suggestions were made to form organic solvent solutions of the polyamide resins. It was found, however, that 
for many applications this was unsatisfactory. Polyamide resins as a class have excellent resistance to 
solvents and even with respect to those solvents in which the polyamide resins are soluble the solubility 

50 typically is relatively low. Furthermore, the solvents which were used to make the polyamide resin solutions 
often adversely reacted with the substrates on which the polyamide resin solutions were applied. A further 
problem associated with solvent solutions was that the solvents which were used were relatively expensive, 
were often difficult or Impossible to remove from the applied coatings and, the solvent presented fire, toxicity 
and environmental pollution problems. 

55 To overcome, or at least somewhat reduce, the problems associated with solvent solutions of polyamide 
resins it was suggested to prepare emulsions or dispersions of the polyamide resins. The emulsions were 
prepared by initially dissolving the polyamide resin in an organic solvent and then by using selected 
emulsification agents form an emulsion of the solvent solution and water. The resulting solvent/water 
polyamide resin emulsions still had the problems associated with the presence of solvents as noted above for 

60 the solvent solutions and were relatively unstable. In addition, films formed from the emulsions tended to have 
an undesirable tackiness. 

In British patent 1 ,491 ,136 there was disclosed a method for forming aqueous dispersions of various plastic 
powders, including polyamide resin powders, in the disclosed method, the polymer resin was first 
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mechanically reduced to a powder form and then blended with water and a thickening agent. This method was 
i.f r ^®^*®'3c^o'y* The mechanical reduction of the resins to the required particle size was both expensive 
and difficult to control and often caused thermal degradation of the polymers. Furthermore, the resultlns 
thickened dispersions had limited utility in many applications because of the relatively high viscosity and the 
presence of the thickening agent. j *^ 

It was also suggested in the prior art to chemically modify the polyamide resins so as to include solubllizina 
groups to make the modified resins more readily dispersible in water. This included, for example, incorporatlna 
groups such as alkoxymethyl as disclosed by Carirns in U.S patent 2.430.860 and a related patent by Watsen et 
al in U S Patent 2.714.075. The incorporation of the additional groups into the polyamide resin increased the 
cos of the po ymer and also typically reduced the desirable properties of the polyamide resins especially In 
relation to water and solvent resistance. capei^iaiiy in 

Another method which was suggested for increasing the water dispersibiiity consists of formlna the 
poh^amide resjn so that there Is a considerable excess of either free carboxyl or free amine groups At least a 
portion of the free acid or free amine groups were then neutralized to form salt group on the polyamide resin 
H^fnlfcif '"^f ^r^Ji'.f j'" polyamide resin then acted as an internal surfactant which facilitates the 
dispersion of the modified polyamide in water. In WIttcoff et al U.S. patent 2.811.459 there Is disclosed a 
method to form polymerized fatty acid polyamide dispersions wherein the polyamide is fomied from a 
substantial excess of a diamine. The resulting polyamide resin is then dispersed in an aqueous solution of an 
acid so that the acid fomris salt groups which act as the Internal surfactant to ailow formation of an aqueous 
dispersion. In Wrttcoff et al U.S. patent 2.768.090 a similar process to that described above is disclosed 
wherein the excess amine groups of a polyamide resin are reacted with an acid to form intrinsic ammonium salt 
groups so as to be able to form a cationic dispersion which then Is converted to an anionic dispersion by 
charge Inversion. A similar salt forming process utilizing free amino groups was disclosed in Witlcoff U S 
patent 2.824.848. In WIttcoff U.S. patent 2.926.117 there is disclosed a method wherein the polyamide resin 
formed with a deliberate excess of acid groups is then dispersed in an aqueous medium containing an alkaline 
substance to thereby cause formation of salt groups to act as internal surfactants. 

The above described methods for preparing aqueous dispersions of polymerized fatty acid polyamldes 
where the polyamide is synthesized with substantial amounts of free amine or carboxylic acid groups which 
are thereafter converted to their respective salt groups, is a relatively effective method for Initially fomilna 
aqueous dispersions, but the dispersion have limited stability and are not satisfactory for use In marw 
applications. These processes require the presence of substantial amounts of free acid or free amino groups 
for the salt formation. This has a definite adverse effect on the properties of the dispersed polyamide resin The 
polymerized fatty acid polyamide resins are especially useful in products such as hot melt adheslves water 
resistant coatings, pnnting inks and the like because of their physical properties including high strenqth 
excellent flexibility, water and solvent resistancy. and the ability to form smooth non-tacky coatings The 
optimum desired properties are achieved by conducting the amidatlons so as to cause as complete as a 
reaction as possible. This requires that approximately stofchiometric amounts of the starting diacid and 
diamine be employed and that the reaction be conducted so as to allow for complete reaction and formation of 
the amide groups so that the final product will have a low amine and low acid number. The presence of 
substantial excesses of either reactant or the Incomplete reaction, as required for the prior art salt forming 
polyamide matenal. inherently reduces the chain length and the resulting strength and flexibility of the 
polyamide resin. It Is also highly desirable In many applications where the polymeric fatty acid polyamide resins 
are employed, such as In hot melt applications or in coating applications, that the polyamide which is used be 
stable with regard to temperature and storage and have a narrow melting point range. These particular 
properties are best obtained with a completely reacted polyamide resin. The polymerized fatty acid polyamide 
resins with substantial amounts of free acid and amino groups such as those used In the prior art processes 
are unstable for these applications in that the modified polyamide resins continue to react during application 
whiqh causes increases in the molecular weight, increases in the coating viscosities, and changes in the 
melting point. A still further problem encountered with the method wherein the salt forms of the polyamide 
resins are used is that the salts tend to decompose during application and the resulting material when applied 
becomes undesirably tacky. This is particularly undesirable In many applications such as in printing Inks and 
protective coatings. Furthermore, because of the relative Instability of the materials caused by substantial 
excess amounts of unreacted polymerized fatty acids in the polymer the fatty acids can be liberated from the 
polymer and cause exceptional tackiness and undesirable degradation of the desired properties of the 
polyamide resin. Because of the problems associated with the polymerized fatty acid polyamide resins having 
the salt groups formed as part of the polymer, the aqueous dispersions of these particular types of resins have 
had no substantial commercial success. 

Accordingly, it would be highly advantageous if a method could be provided for forming stable aqueous 
dispersions of non-solvated. un-neutraJized. low acid, low amine number polymerized fetty acid polyamide 
resins 



SUMMARY OF THE INVENTION 
A method is provided for the preparation of stable aqueous dispersions of non-solvated. un-neutralized. low 
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amine, low acid number polymerized fatty acid polyamlde resins comprising the steps of: 

(a) mixing molten polyamlde resin with water, at a temperature higher than the melting temperature of 
the resin in the presence of a cationic surfactant which is the salt of the amine of the formula: 

R— t.-H fCH (NH fCH^>- )— NH^ 

2 2 n2 113 2 

where n R represents an alkyi having 16-20 carbon atoms and nr and nz are the same or different and 
each represents a whole number from 1-3 and na is 0 or 1, In an amount of the surfactant which Is effective 
in forming an emulsion of the liquified polyamlde resin In water and stabilizing a dispersion of soUdified 
particles of the polyamlde resin in water, 

(b) subjecting the mixture of the polyamlde resin, surfactant and water during said mixing to 
comminuting forces sufficient to cause the formation of an emulsion containing droplets of the liquified 
polyamlde resin in the water having a volume average size distribution which Is less than 20 jim and 

(c) cooling the emulsion to a temperature which is less than the melting temperature of the polyamlde 
resin to form a stable aqueous dispersion of finely divided polyamice resin particles in water 

20 Usually the resin is first liquefied by heating before being mixed with water in the presence of ttie surfactant 
although it is possible to contact water with solid resin and then heat the mixture to a temperature above the 
melting temperature of the resin to liquefy it. 

In the preferred method of this invention, a polymerized fatty acid polyamlde resin which has been prepared 
so as to have a low acid and low amine number is liquefied by heating the polyamide resin to a temperature 

25 where it is at or above its melting point. The liquefied polymerized fatt/ acid polyamlde resin is then blended 
with a predetemilned amount of water which is heated to a temperature such that the resulting blend will have 
a temperature above the melting point of the polyamlde resin. A cationic surfactant which Is the salt of an 
amine of the formula: 
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wherein R represents an alkyI having 1S-20 carbon atoms and and n2 are the same of different and each 
represents a whole number from 1-3 and na Is 0 or 1 is added to the mixture In an amount which will promote 
the emulsification of the polyamide resin and water. The resulting mixture is then subjected to sufficient 
comminuting forces to form an emulsion in which droplets of the polyamlde resin which have a volume average 
40 size distribution of about 20 microns or less In diameter and preferably 5 microns or less. The resulting 
emusion is then cooled to a temperature below the melting point of the polyamlde resin causing the emulsified 
droplets of the polyamide resin to solidify as finely divided particles which are dispersed uniformly through the 
aqueous phase. 

There is also provided in the present invention a new dispersion which comprises dispersed particles of a 
45 nonsolvated. un-neutralized. low acid, low amine number polymerized fatty add polyamine resin having a 
volume average particle size distribution of less than 20 jim water and a surfactant which Is the salt of the 
amine of the formula: 



2 2 n2 n 2 



55 wherein R represents an alkyI having 16-20 carbon atoms and m and are the same or different and each 
represents a whole number from 1-3 and na Is 0 or 1 ; said dispersion containing 200/o-60o/o by weight of said 
polyamide resin with the particles thereof being uniformly dispersed in the water to form a dispersion having a 
stability against separation into separate phases at ambient temperatures in excess of 24 hours. 

The resulting stable aqueous dispersions of the polymerized fatty acid polyamide resin which are obtained 
are especially useful when applied as coatings for hot melted adhesive applications, or utilized in coatings 

inks and the tiLro " ' 



inks, and the like. 

DETAILED DESCRIPTION OF THE INVEIMTiON 
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The polyamide resins which are used to form the aqueous dispersions of the present invention are 
polymerized fatty acid polyamide resins which have low acid and low amine numbers. The polymerized fatty 
acid polyamide resins which are suitable for use In this Invention can be obtained commercially or can be 
prepared by generally well known methods. 

The term "polymerized fatty add' as used hereinafter In this specification Is Intended to be generic in nature 
and refers to polymerized acids obtained from fatty acids. The term 'fatty acids" refers to saturated 
ethylenicaily unsaturated and acetylenically unsaturated naturally occurring and synthetic monobasic aliDhatic 
carboxylic acids which contain from 8 to 24 carbon atoms. w"«>i^ aiipnanc 

For purposes of facilitating the explanation of this invention, specrfic references will be made to polvmerized 

mrth^nlfth^^^ v^^'"^ ^ri'^ ^'"""^ ^'^^ ^^'^ be appreciated that the 

method of this invention can likewise be employed with other polymerized fatty acid polyamldes within the 
scope of this present invention. 

The preferred starting acids for the preparation of the polymerized fatty acids used In this invention are oleic 
and Iinoleic acids because of their ready availability and relative ease of polymerization. Mixtures of these two 
acds are found in tali oil fatty acids making commerlcal tall oil fatty acids a convenient source of the starting is 
materials. The fatty acids can be polymerized using various well known catalytic and noncatalvtic 
polymenzation methods. The typical composition of the polymerized fatty acids based on the C-18 tall oil fattv 
acids which are used as the starting materials for the polyamide resins used in the present invention Is: 

Ci8 monobasic 0-150/b by wt. ^ 

acids 

(monomer) 

Cse dibasic acWs 60-950/o by wt. 

(di'mer) 

C64 (or higher) trimer acid or 0.2-35Q/o by wt. ^ 
poiybasic 
acids 



In the preparation of the polymerized fatty acid polyamide resins used in the present Invention It is preferred 30 
that the starting polymerized fatty acid contain as high a percentage of the dimer acid, C-36 dibasic acid as 
possible in order to obtain the optimum physical properties in the finaJ product. 

In addition to the polymerized fatty acids, a wide variety of dicarboxyllc acids can be used In the preparation 
of the polymerized fatty acid polyamide resins used In the present Invention, Including aliphatic cycloallphatic 
and aromatic dicarboxyllc acids. Representativeof such acids, which may contain from 2 to 22 carbon atoms 3S 
are oxalic, glutaric, malonic,. adipic, succinic, suberic, azelaic. pimelic, terephtalic, isophthalic phthallc' 
naphthalene dicarboxylic acids and 1.4- or 1 .3-cycIohexane dicarboxylic acids. Methods of preparing these 
preferred acids are well known, and they are readily avialable commercially. 

Prefen-ed dicarboxyllc adds employed in the invention are straight chain aliphatic diacids having at least 6 
carbon atoms and more preferably 6 to 22 carbon atoms such as azelaic, sebacic.1.18-octadecane 40 
dicarboxylic and 1,16-hexadecane dlcartoxylic acids, the latter two being most preferred. It should be 
understood that use of the corresponding acid anhydrides, esters, and acid chlorides of these acids Isincluded 
In the tenm "dicarboxyllc acid*. 

TTie diamines used In the preparation of the polymerized fatty polyamide resins used In the present Invention 
may be one or moreof the known aliphatic, cycloallphatic or aromatic diamines having from about 2 to 20 4S 
carbon atoms. Prefen-ed especially arethe alkylene diamines. Illustrative of the preferred diamines are ethylene 
diamine, 1.3-dIaminoproapane, 1 ,4-diaminobutane. terephthalyl diamine, known as p-xylene diamine 
1.6-hexamethylene diamine. 4,4'-methyIenebis(cyclohexylamine). 2.2-bis-(4-cyclohexyIamine) propane poiy- 
glycol diamines, isphorone diamine, isphthalyl diamine, known as m-xylene diamine, cyclohexanebis(rnelhy- 
lamines), 1.4-bis-(2'-aminoethyl) benzene. 4.4'-methylenebis(cycIohexylamine) and piperazine. These diamine 
compounds are all prepared by well-known methods and many are commercially available. Preferred 
particularly are the straight chain aliphatic diamines of 2 to 20 carbon atoms.especlally ethylene diamine and 
hexamethylene diamine, and cylcoallphatic diamines, especially 4.4'-methylenebIs(cylcohexylamlnG) 

In the method of the present Invention, It is desirable to use as the polymerized fatty acid polyamide resin a 
material which Is the result of as complete an amidification reaction as possible between the starting 
polymerized fatty acid and the diamine. The degree of completion of the amidification process can be 
detennined by evaluating the acid number and the amine number of the final polymer. The term acid number 
refers to the number of milligrams of potassium hydroxide required to neutralize the free acid in one gram of 
the polymer. The term amine number refers to the number of milligrams of potassium hydroxide equivalent to 
the free or excess amine groups present in the final polymer. For purposes of this invention, it would be 
especially ideal if the amine and the acid numbers of the polyamlne resin were each 0. However, it is often 
difficult, if not impossible, to reach a perfect balance of the amine and carboxylic add groups in the polyamide. 
It was found, however, that the polymerized fatty acid polyamide resins having relatively low amine numbers of, 
for example, up to about 10 and acid numbers up to about 12, are especially useful In the present invention. It is 
of interest to note that in this regard, using the salt fonning methods to f onn an Internal surfactant as disclosed 65 
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in the prior art on the polyamlde resins having low acid and low amine numbers of the type used in the present 
invention were not readily dispersible and the resulting dispersions were quite unstable. 

The number of free acid groups and free amine groups present in the polymerized fatty acid polyamlde resin 
are directly related to the relative amount of the polymeric fatty adds, dicarboxyllc acids and the diamines 
5 involved in the polymerization reaction and the degree of completion of the reaction. For the above reasons, 
approximately stoichiometric amounts of the polymerized fatty acids glus the totaJ dicarboxylic acids and the 
diamines based on the total number of available acid and amine groups should be used to prepare the 
polyamlde resins for this invention and the reaction conditions should be selected to ensure completion or 
substantial completion of the amidation reaction. The reaction conditions required for the amidation reaction 
10 are generally well known in the art with the reaction being generally conducted at temperatures from about 
100^ C to 300'* C for 1-8 hours. 

In the preferred dispersion process of the present Invention, the polymerized fatty acid polyamlde resin Is 
initially liquified by heating the polyamlde resin to at least Its melting point and more preferably to a 
temperature of at least 5° above Its melting point but below the decomposition temperature of the polyamlde 
15 resin. The liquification process is preferably conducted In a closed vessel under a protective blanket of Inert 
gas such as nitrogen. The melting temperature of the polymerized fatty acid polyamlde resin will vary 
considerably depending upon the particular starting reactants employed to prepare the polyamide resin. 
Typically, however, these polyamide resins will melt In the temperature range from somewhat below the boiling 
point of water to somewhat above the boiling point of water. If the the temperature to which the mqlten 
20 polyamlde resin will be heated for liquification is above the boiling point of water, the process equipment used 
In the method of the present Invention must be capable of being operated at elevated pressures and 
temperatures. 

In a separate vessel, water is heated to a temperature which preferably Is at least as high as the melting point 
of the polymerized fatty acid polyamide resin which Is to be dispersed and more preferably at least about 5** 
25 higher than the melting point of the polyamide resin. Under these conditions the water may be required to be 
heated and maintained under pressure in order to have sufficient temperature to be higher than the melting 
point of the polyamide resin. 

In an alternative method the water can be heated to a temperature somewhat below the melting temperature 
of the polymerized fatty acid polyamide and the polyamide resin heated to a temperature significantly above its 
30 melting point so that the resulting blend of the water and the polyamide resin will have a temperature above the 
melting point of the polyamide resin. 

A surfactant is added to either the molten polymerized fatty acid polyamide resin, or to the water or to both 
the polyamide resin and the water in a predetermined amount. The surfactant used In the process of this 
invention is a cationic salt of an amine of the formula: 



35 



40 



wherein R represents an alkyi having 16-20 carbon atoms and m and na the same or different and each 
represents a whole number from 1-3 and na Is 0 or 1. and is used in an amount which will promote the 
emulsification of the molten polyamide resin in the water as will be explained below in greater detail and which 
45 will also act to stabilize the final dispersion of the polyamide resin in the water. These substrates are 
commercially available under various trademarks including Jetamine D-20. Jetamine DT, and Jetamine TRT 
(Jetco Chemicals). 

The surfactants utilized in the present invention as indicated above are added either to the molten polyamide 
resin or to the water to be used in the emulsification process. The surfactant, however, is preferably added to 
50 the water because of the relative ease of addition. The relative amount of surfactant employed Is based on the 
amount of the polymerized fatty acid polyamlde resin which Is to be present In the final dispersion and on the 
particular surfactant used. It has been found, however, that optimum results are obtained when the surfactant 
is used in an amount from about 0.2 to about 2 percent by weight based on the weight of the polymerized fatty 
acid polyamide resin. 

55 In carrying out the process of the present invention the liquified polymerized fatty acid polyamide resin, the 
heated water and the surfactant are blended together In a predetermined ratio while maintaining the 
temperature of the Individual components and the mixture which is obtained above the melting point of the 
polymerized fatty acid polyamide resin. In this regard, it is important that the equipment utilized in the initial 
blending step likewise be heated to appropriate temperatures to prevent the premature deposition of Ik^uified 

60 polyamide resin on the equipment and a cooling of the blend of materials. The molten polymerized fatty acid 
polyamide resin, the water and the surfactant are blended In ratios such that the resulting mixture of materials 
will contain from about 20 to 60. and preferably about 50. percent by weight of the polymerized fatty acid The 
mixture is subjected to comminuting forces sufficient to form a finely divided emulsion in which the droplets of 
the molten polmerized fatty acid polyamide resin have a volume average size distribution of 20 microns or less 

65 in diameter, and more preferably 5 or less microns in diameter. Particle size distribution can be determined by 
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Example 1 



10 



a number of methods, such as sedimentation or laser light scattering techniques The particular type of 
apparatus used for applying the comminuting force to the blend of the polyamide resin water and surfactant 
to some extent is a matter of choice and can include apparatus which operates on the basis of shear, impact, 
or a combination of these process steps. The equipment includes commercially available apparatus such as 
homogenizers. submlcron dispersers. emulsifiers. colloid mills, ultrasonic sound mixers and the like In 
general it is preferable for process purposes to run the blend through the comminuting equipment for one 
pass in that this facilitates the manufacturing process. It should be appreciated however that the blend may be 
sent through the comminuting equipment for a number of passes in order to obtain the smaller size droplets 
n general, the smaller the size of the liquid droplets the more stable will be the resulting dispersions made 
from the emulsion. 

The final step in the process of this invention concerns cooling down of the emulsion to a temperature below 
the melting point of the polymerized fatty acid polyamide resin so as to cause the finally divided droplets In the 
emulsion to solidify into finely divided dispersed particles. The cooling Is preferably conducted in a relatively 
rapid fashion so as to prevent coagulation of the particles during that portion of the solidification wherein the 
droplets become seml-solid and highly adhesive. Cooling of the emulsions prepared at super atmospheric is 
pressures can be rapidly performed by pumping the emulsion through a heat exchanger or the like 
Alternatively, or in addition to using a heat exchanger, the cooling can be caused by evaporation of water from* 
a reduction in the pressure. 

The resulting dispersions which are obtained according to this invention are characterized by having 
exceptional stability. In the methods used in the prior art. when low amine, low acid number, polymerized fatty 20 
acid polyamide resins of the type used In this invention were dispersed using the salt forming technique the 
resulting dispersions would rapidly separate into a cream like layer containing a high concentration of the 
particles of the resin and an essentially pure water layer in a matter of a few hours. 

The polymerized fatty acid polyamide resins dispersion prepared in accordance with the present invention 
do not separate even when allowed to stand at ambient temperatures for twenty-four hours or more 25 
Accordingly, for purposes of this specification the tenm "stable" refers to the stability of dispersion which 
when cooled to ambient temperatures, that is, room temperatures, will not separate within twenty-four hours 
It has been found however that the dispersions prepared in accordance with this Invention typically will be 
stable over extremely long periods of time with stabilities In excess of six months not being uncommon 
Furthermore, the dispersions of this invention do not require that the starting polymerized fatty acid polyamide 30 
resin be initially solvated in a strong solvent or that the polyamide resin be formed with excess amine and add 
groups to allow for salt formation as is required in the prior art methods of forming dispersions. A further 
advantage of the polyamide resin dispersions of this Invention is that the dispersions, once formed can be 
freeze-dried resulting in a finely divided powder which can be redlspersed with minimal agitation to reform a 
stable dispersion. The excellent stability of the dispersions of this invention are further shown by the abnity of 35 
the dispersions to undergo repeated freeze-thaw cycles without causing a breakdown on the dispersion More 
importantly, however, the resulting properties of the coatings. Inks, hot melt adheslves, and the like made from 
the dispersion of the present invention are superior in over all properties to that obtained with the dispersions 
made according to the prior art techniques. 

The polymerized fatty acid polyamide aqueous dispersions of this invention can contain in addition to the . 40 
above-noted materials various additives. One particularly useful type of additive are stabilizing agents to 
prevent flocculatlon of the polyamide resin particles. Typical stabilizers include lignin derivatives such as 
Indulln W-1 (Westvaco). The amount of stabilizing agent employed can vary in amounts from O.IO/0 to about 20>b 
based on the weight of the polyamide resin. The polyamide dispersion may likewise contain other materials 
such as viscosity modifiers, plasticizers, dyes, pigments and the like. In this regard, it should be noted that the 45 
excellent stability of the polymerized fatty acid polyamide resin dispersions of this invention allow substantial 
loadings of additives without adversely affecting the overall stability of the polyamide resin dispersion. 

Tbe following examples are given by way of further illustration of the present invention and are not intended 
to limit the scope of this invention beyond that of the subjoined claims. 



60 



An aqueous dispersion of a polymerized fatty acid polyamide resin having a Ring and Bail softening point of 
118°C and an amine number of 7 and an acid number of 1 (commercially available as UNIREZ 2646 from Union 55 
Camp Corporation, Wayne, New Jersey) was prepared as follows. 

The polyamide resin was heated In a closed resin tank by means of an electrical resistance heater to a 
temperature of 181 **C. at which point the polyamide was completely liquified. 

In a separate tank an aqueous solution containing 0.9 percent Jetamlne DT (commercially available from 
Jetco Chemical Inc.. Corslcana. Texas) an amount of aqueous hydrochloric acid sufficient to convert the &) 
Jetamlne DT to Its catlonic form and about 0.1 percent of Indulin W-1 (a stabilizer available from Westvaco, 
North Charieton Heights. South Carolina) was heated to 112*^0. 

The liquified polyamide resin and the aqueous solution were initially blended together in a mixing tee in 
about equai weight proportions with the resulting temperature of the mixture being about 125°C. The crude 
emuislon was then fed to a Chartotte colloid mill. Model G-5. and subjected to a single pass through the mill. 65 
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The resulting emulsion was cooled In a heat exchanger to below 100°C. and then allowed to cool to ambient 
ternperature while standing. The resulting aqueous emulsion contained 43 percent by weight of the polyamide 
resin. The particles of the resin in this dispersion had a volume average size distribution of 10 percent particles 
less than 1 .1 microns, 50 percent particles less than 2.0 microns, and 5)0 percent of the particles less than 3.9 

5 microns. The resulting aqueous dispersion was allowed to stand without agitation for a period of 21 days. At 
the end of this period the dispersion was examined and found to have a uniform distribution of particles 
throughout the aqueous phase showing that the dispersion was stable. 

The resulting dispersion was then utilized as a hot melt adhesive wherein the dispersion was applied to a 
paper web and heat-sealed to a fabric in a drying oven to form an effective adhesive bond between the paper 

10 and the fabric. 



Example 2 



The procedure of Example 1 was repeated with the exception that the polyamide resin, the water, and the 
surfactant were initially mixed together into a single mixture and then heated to 200° C as opposed to being 
separately heated. The mixture was exposed to sufficient high shear forces to emulsify the liquified resin. The 
resulting product was essentiaity the same as that obtained in accordance with the procedure of Example 1 
with the exception that the particle size distribution In the final emulsions was somewhat larger 



Example 3 (Comparative Example) 

The process of Example 1 was repeated with the exception that an emount of sodium hydroxide equivalent 
25 to the acid number was used in place of the surfactant, it was noted that in the emuisiflcation process resulting 
emulsions were quite poor. Following through with the emulsions, it was found that the resulting dispersions of 
the polyamide product were quite unstable as formed and rapidly separated In less than four hours at ambient 
temperatures. 



Claims 



1. A method for the preparation of a stable aqueous dispersion of a non-solvated, un-neutralized, tow 
acid number, low amine number, polymerized fatty acid polyamide resin, said method comprisina the 
35 steps of: ^ ^ 

(a) mixing molten polyamide resin with water, at a temperature higher than the melting 
temperature of the resin in the presence of a cationic surfactant which Is the salt of the amine of the 
fcrmula: 



R— NH kCll^)-^ tNH (CH^i- }— MH^ 

2 2 



wherein R represents an alkyi having 16-20 carbon atoms and ni and n2 are the same or different and 
each represents a whole number from 1-3 and na Is 0 or 1, In an amount of the surfactant which Is 
effective in forming an emulsion of the liquified polyamide resin in water and stabilizing a dispersion 
of solidified particles of the polyamide resin in water, 

(b) subjecting the mixture of the polyamide resin, surfactant and water during said mixing to 
comminuting forces sufficient to cause the formation of an emulsion containing droplets of the 
liquified polyamide resin in the water having a volume average size distribution which is less than 20 
j.tm, and 

(c) cooling the emulsion to a temperature which is less than the melting temperature of the 
polyamide resin to form a stable aqueous dispersion of finely divided polyamide resin particles In 
water. 

2. A method according to claim 1 In which the resin is liquified by heating to above Its melting 
temperature prior to being contacted with water. 

3. The method according to claim 2 wherein the water is heated prior to contact with the molten resin to 
60 a predetermined temperature which Is at least the melting temperature for the polyamide resin, preferably 

at least 5** C above the melting temperature of the polyamide resin. 

4. A method according to claim 1 in which solid resin is contacted with water and the surfactant and the 
resin is then liquefied by heating the mixture to above the melting temperature of the resin. 

5. The method according to any preceding claim wherein the polyamide resin is heated to a 
65 temperature which is at least 5" C above its melting temperature. 
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6. A method according to any preceeding claim wherein the acid number is less than 12 and the amine 
number fs less than 10. 

7. The method according to any preceding claim wherein the surfactant is present In an amount from 
0.20/0 to 2.00/0 by weight based on the weight of the potyamlde resia 

8. The method according to any preceding claim wherein the emulsion is formed with droplets having a 
volume average particle size distribution of less than 5 jim. 

9. The method according to any preceding claim wherein the comminuting to form the emulsion is 
conducted at super atmospheric pressures and cooling is conducted by passing the emulsion through a 
heat exchanger 

10. A stable aqueous dispersion comprised of dispersed particles of a nonsolvated, un-neutralized, low 
add. low amine number polymerized fatty acid polyamlne resin having a volume average particle size 
distribution of less than 20 |im water and a surfactant which is the salt of the amine of the formula: 



wherein R represents an alkyl having 16-20 carbon atoms and m and na are the same or different and 
each represents a whole number from 1-3 and na Is 0 or 1 ; said dispersion containing 20(^0-600/0 by weight 
of said polyamide resin with the particles thereof being uniformly dispersed fn the water to form a 
dispersion having a stability against separation Into separate phases at ambient temperatures.ln excess 
of 24 hours. 

1 1 . A dispersion according to claim 1 0 having the further features defined In any of claims 6 to 8. 

12. Use of a dispersion according to claim 10 or 1 1 or of the product of a method according to any of 
claims 1 to 9 as a hot melt adhesive, as a coating composition or as a printing inl< binder. 



R — NH 




4NH fCH->-^ 
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